Review: Placental perturbations induce the developmental abnormalities often observed in bovine somatic cell nuclear transfer.
Since the first success in cloning sheep, the production of viable animals by somatic cell nuclear transfer (SCNT) has developed significantly. Cattle are by far the most successfully cloned species but, despite this, the technique is still associated with a high incidence of pregnancy failure and accompanying placental and fetal pathologies. Pre- and early post-implantation losses can affect up to 70% of the pregnancies. In the surviving pregnancies, placentomegaly and fetal overgrowth are commonly observed, but the incidence varies widely, depending on the genotype of the nuclear donor cell and differences in SCNT procedures. In all cases, the placenta is central to the onset of the pathologies. Although cellular organisation of the SCNT placenta appears normal, placental vascularisation is modified and fetal-to-maternal tissue ratios are slightly increased in the SCNT placentomes. In terms of functionality, steroidogenesis is perturbed and abnormal estrogen production and metabolism probably play an important part in the increased gestation length and lack of preparation for parturition observed in SCNT recipients. Maternal plasma concentrations of pregnancy-associated glycoproteins are increased, mostly due to a reduction in turnover rate rather than increased placental production. Placental glucose transport and fructose synthesis appear to be modified and hyperfructosemia has been observed in neonatal SCNT calves. Gene expression analyses of the bovine SCNT placenta show that multiple pathways and functions are affected. Abnormal epigenetic re-programming appears to be a key component of the observed pathologies, as shown by studies on the expression of imprinted genes in SCNT placenta.